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Objectives of Presentation

� Explain what StreamStats is

� Describe current status and implementation 

process

Explain StreamStats components and their � Explain StreamStats components and their 

functionality

� Tour of web pages

� Describe planned additional functionality

� Live demonstration



What is StreamStats?

� A map-based Web application that provides 

information that can be used by engineers, 

managers, planners, and others to make 

informed decisions on water-related activitiesinformed decisions on water-related activities

� Primary product is streamflow statistics, such 

as 100-year flood, mean flow, 7-day, 10-year low 

flow, etc.

� Allows analysis of upstream/downstream 

relations along streams and water use



How is StreamStats Information Used?

� Engineering Design—Bridges, culverts, 
flood-plain management

� Water and Land Management—Water rights 
adjudications; water & land-use planning; in-adjudications; water & land-use planning; in-
stream flow, fish passage, & habitat studies

� Water Quality Regulation—Low flows, 
perennial vs. intermittent streams (TMDL’s, 
NPDES Permits)

� Design of Sampling Networks—Cover a 
range of desired flows



Development Team

� John Guthrie, RMMC, programmer

� Al Rea, ID WSC, GIS specialist 

� Kernell Ries, OSW, hydrologist, coordinator

Pete Steeves, MA WSC, GIS specialist� Pete Steeves, MA WSC, GIS specialist

� Dave Stewart, OSW, GIS specialist

� Consultants

• ESRI

• Aqua Terra



State Implementation Process

� Usually funded through cooperative 
agreements with local agencies

1. Local USGS Water Science Centers (WSC)

• Prepare GIS datasets• Prepare GIS datasets

• Populate database of statistics for USGS gages

2. Development team sets up internal test site

3. WSC evaluates accuracy of internal test site

4. Development team and/or WSC makes any 
needed changes

5. Site is made available to public



StreamStats Status March 2014

� 31 states fully 

implemented 

� 1 state partly 

implemented 

� 9 states in 

implementation implementation 

process

� Regional Studies
* Connecticut River Basin 

implemented 

* Delaware River Basin partly 

implemented

* Rainy River Basin 

in development

Fully Implemented

Undergoing Implementation

Undergoing final testing

Not participating

Delineation and basin characteristics only

Regional study



StreamStats Components

� USGS Station Statistics site 

• National site that provides information for data-

collection stations only

� State Applications� State Applications

• Separate application for each state

• All raster (watershed) and vector (network) analysis 

performed here

• Functionality varies

• ArcGIS Server 9.2 based (soon to be 10.1 platform)



GIS Data Preparation

� Data preparation and watershed characteristics 
measurements done using the ESRI ArcHydro 
Data Model and USGS Tools 

� Data for boundary delineation
• DEM – National Elevation Dataset (NED)• DEM – National Elevation Dataset (NED)

• Stream network – National Hydrography Dataset (NHD)

• Basin boundaries – Watershed Boundary Dataset (WBD)

� DEM forced to conform with stream network 
and basin boundary datasets

� Standard data processing is done by 8-digit 
WBD (HUC)



Burning and Walling 

Forces DEM to agree with stream 
network and WBD or locally 

digitized drainage boundaries



StreamStats Home Page

http://streamstats.usgs.gov



StreamStats Home Page

http://streamstats.usgs.gov



New National Station Statistics Site
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Streamgage Reports



Current Streamflow Conditions



Duration Hydrographs



Retrieve Streamgage Statistics



StreamStats Home Page

http://streamstats.usgs.gov



State Applications



Massachusetts Introductory Page

Lists statistics 

estimated by 

Special notices 

about application

regression equations

Gives report 

citations

Describes physical 

limits of applicability

Link to application

Other issues, 

cooperative statement



Massachusetts User Interface

ToolbarToolbar

Console

Panel 

Banners



Toolbar

Zoom In/OutPanLast/Next/Full 

Extent

MagnifyRulerIdentify

Gaging 

Station 

Information

Terrain 

Profile

Raindrop 

Trace 

Network Path 

and Profile

Ad Hoc 

Trace

Trace from 

Outlet

Configure 

NHD Trace

Clear Features 

from Trace

Point 

Delineation

Basin 

Characteristics

Estimate Flows Using 

Regression Equations

Edit Parameters and 

Recompute Flows

Estimate Flows Based on Similar 

Streamgaging Stations

Trace Flow Path Within 

Watershed and Show Profile
Hide/Show Last 

Delineation

Edit Delineated 

Basin
Scale 

Indicator/Selector

RefreshDownloadPrint HelpZoom To:

Lat/Long, Place, NHD Reach Address



Zoom-To Tools

Lat/Long

Named Place

Reach Code



Help

Help that is 

specific to 

StreamStats 

is under 

More 

Information



Working With Panels

Click on triangle to 

expand panelClick on plus (+) sign to expand panelClick on plus (+) sign to 

expand list



User Interface with NHD Gages and Dams



Select Ungaged Site

Scale must indicate Scale must indicate 

1:24,000 or greater



Delineated Basin



Flow Statistics from Regression Equations

Click on Estimate Flows Click on Estimate Flows 

Using Regression Equations



Flow Statistics from Regression Equations

Regression equation Regression equation 

estimates assume natural 

flow conditions at the 

selected site



Example Regression Equation

� Q100 = 5.39DA
0.874(E/1000)-1.13P1.18

where

• Q100 is the 100-year flood, in feet
3/second

•• DA is Drainage Area, in square miles

• E is mean basin elevation, in feet

• P is mean annual precipitation, in inches

Citation: Berenbrock, Charles, 2002, Estimating the Magnitude 

of Peak Flows at Selected Recurrence Intervals for Streams in 

Idaho: U.S. Geological Survey Water-Resources Investigations 

Report 02–4170, 59 p.



Get Basin Characteristics



Click on Estimate Flows 

Based on Similar 

Flow Estimation Based on a Similar Gage

Based on Similar 

Streamgaging Stations  



Flow Estimation Based on a Similar Gage

Estimates provided if 

RATIO >= 0.5 and <= 1.5



Flow Estimation Based on a Similar Gage

Weighting methods described in 

Ries, 2006, USGS T&M, Book 5, Chap. A6)



National Hydrography Dataset

� Digital representation of streams, water bodies, 

and wetlands shown on USGS topographic maps

• Medium resolution from 1:100,000-scale maps

• High resolution from 1:24,000-scale maps• High resolution from 1:24,000-scale maps

� Connections through water bodies, wetlands, road 

crossings made to provide continuous network

� Navigation to upstream and downstream events

� Numerous national datasets linked as events to 

NHD (http://nhd.usgs.gov/) by reach addressing



Network Navigation/NHD Reach Indexing

Streamgaging station

User-selected site

Explanation

Measure

Dam site

Point discharge

Water withdrawal

Biological sampling site

StreamStats provides reach addresses 

for user-selected sites, consisting of 

reach number and percentage distance 

from downstream end of reach



Network Trace Configuration

Click on Configure Click on Configure 

NHD Trace



Set Stream Network to Display



Upstream Network Trace

Click on Trace 

from Outletfrom Outlet



Adhoc Upstream Trace

Click on Perform 

an Adhoc Tracean Adhoc Trace



Adhoc Downstream Trace



Terrain Profile Tool



Raindrop Trace to Network



Trace Flow Path within Watershed



Reach Navigation Applications

� Identify upstream/downstream point events, such as 
dams, point discharges, data-collection sites

� Compute distance (i.e. to nearest upstream dam)

� Sum (i.e. of all upstream/downstream public water 
supply sites)supply sites)

� Point event attribute queries (i.e. total impounded area 
upstream)

� Trends (altered flow impacts moving downstream)

� Cross table referencing (i.e. relate dam locations to 
gage locations)

� Linear event summaries (i.e. total length of all reaches 
that are bordered by impervious area)



Water-Use Summaries

� Summaries of upstream water-use are provided 

in the output for ungaged sites in Maryland

� Functionality developed by linking StreamStats 

to data in USGS SWUDS water-use databaseto data in USGS SWUDS water-use database

� Simple accounting of withdrawals and 

discharges

� Does not account for what happens in between

� Functionality is in development for NJ

� Other states interested (PA, NY, MA)



Water-Use Summary

Available to all users

Net = Σ Discharges – Σ Withdrawals

Available to all users



Detailed Water-Use Site Information

Available only for users with Available only for users with 

login privileges (mostly gov’t 

agencies)



Custom State App Functionality

� KY – Web service for estimation of daily time series of 
precipitation and temperature (not on user interface)

� IN  – “Coordinated” discharge estimates

� MD – Water-use summaries in ungaged site outputs

� PA – Desktop application incorporating water use� PA – Desktop application incorporating water use

� ID and MA – Estimation of probability of perennial flow

� Daily flow estimation for Connecticut R. Basin, in 
development for Delaware R. Basin, NY, PA



StreamStats Web Services

Available for:

� Basin delineation

� Gaging station statistics

See Available Web Services 

link from StreamStats 

home page for more 

information

� Ungaged site 

statistics

� Compute NHD reach 

and measure

� More coming



StreamStats Results in Google Earth



Questions or Suggestions?

� URL

• http://streamstats.usgs.gov

� Team email� Team email

• GS-W StreamStats@usgs.gov


